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摘要 
近些年来，推荐系统得到了广泛的应用。推荐系统通过挖掘用户过往的购物
行为模式，推送用户可能感兴趣的内容，从而为解决消费者信息过载问题以及商
家精准地发现潜在用户提供了很大的便利。 
传统的推荐系统多数应用在电子商务网站，其用户历史数据主要是用户-商
品的评分矩阵。随着在线社交时代的到来，基于在线社交网络的推荐系统也受到
业界和学术界的重视。和功能简单的电子商务网站相比，在线社交网络提供了用
户之间显式的社交关系和社交内容。传统的个性化推荐算法在评分矩阵上表现不
错，但是对如何充分利用社交关系和文本内容缺乏深入研究。 
本文中我们对如何利用在线社交网络的社交关系与社交文本改进推荐算法
进行了研究。要充分利用社交文本与社交关系中蕴含的信息，必须解决社交关系
的动态性和多样性，文本数据的无监督和稀疏性问题。（1）社交网络每天会产生
大量的评论数据，大规模地标注数据是不现实的。（2）并不是每个用户在每个商
品和情景下都发布评论，绝大多数评论是缺失的，并且缺失数据是非随机缺失的。
（3）用户的社交关系会随着时间的推移而改变。（4）用户之间存在着复杂多样，
不同强度的关系。 
本文主要贡献如下： 
我们研究了结合社交关系的混合推荐系统。我们假设社交关系影响用户的偏
好，而其影响程度与用户的社会角色有关。为了解决社交关系的动态性问题，本
文使用了一种增量聚类的方法来识别用户的社会角色。为了解决社交关系的多样
性问题，本文提出基于矩阵分解框架的社会推荐模型。一系列真实数据集上的实
验结果验证了我们模型的性能和效率。 
我们研究了基于用户评论的情境感知推荐问题。为了解决文本的无监督问题，
本文提出了一个半监督分类器对评论进行情境分类。进一步的，以评论为基础产
生情境相关的用户评分，并提出基于情境效用的情景感知推荐算法。在真实数据
集上进行了大量实验验证该算法的有效性。 
针对社交文本的稀疏性和非随机缺失问题，我们提出两个假设（1）缺失与情
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境效用有关。（2）缺失与情境效用和总效用相关。我们在真实数据集上进行了定
量和定性试验比较这两种假设。 
关键词：推荐系统；非随机缺失数据；在线社交网络 
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Abstract 
Recommendation systems are widely used. The aim of Recommendation system is 
to deliver content that users might be interested on. Recommendation systems provide 
convenience for consumers and enterprises. For consumer, they can get their favorable 
products. For enterprises , they benefit from precise marketing.  
In recent years, various online social networking websites and apps have changed 
people’s social life thoroughly. The extensive use of online social networks marks a 
significant change in the application of RS. In contrast to simple E-commerce websites, 
online social networks provide a social platform. There are explicit social relationships 
between users, and user generated contents. RS methods based on user-item rating 
matrix have been successfully applied in E-commerce websites, but RS for online social 
networks with rich textual contents and social relations is a relatively unexplored area.  
In this paper, we focus on recommendation algorithm that incorporates  social 
relations and social content. In order to make full use of the information contained in 
the social text and social relations, we have to address the following four challenges: 
(1)Lack of supervision: The social network generates a lot of review data every day, so 
it is unrealistic to annotate data on a large scale.(2) Text comments are sparse, the vast 
majority of comments are missing not at random.(3) The dynamic nature of social 
relationships: the social relationships of users change over time.(4) The diversity of 
social relationships: The strength of  relationships vary between each pair users. 
The main contributions of this paper are as follows: 
We have studied a hybrid recommendation system that combines social relationships. 
We assume that social relations affect the user's preferences, and the strength of social 
relations is dependent on the users’ social roles. In order to solve the dynamic problem 
of social relationships, we use an incremental clustering algorithm to identify the user's 
social role. In order to solve the diversity problem of social relationships, we propose a 
social recommendation model based on matrix decomposition framework. 
Experimental results on a several real data sets validate the performance and efficiency 
厦
门
大
学
博
硕
士
论
文
摘
要
库
基于在线社交网络的推荐系统若干问题研究 
IV 
 
of our model. 
We have studied context-aware recommendations based on user reviews. In order to 
solve the unsupervised problem of text, this paper proposes a semi-supervised classifier 
to classify the reviews. Furthermore, we generate context-aware user ratings based on 
reviews, and propose a context-aware recommendation algorithm using contextual 
utility. Comprehensive experiments have been carried out on real data set to verify the 
effectiveness of the algorithm. 
To deal with the sparseness of social text, we propose two hypothesis (1) Missing 
values are related to contextual utility. (2) Missing values are related to contextual 
utility and total utility. We performed quantitative and qualitative tests on the real data 
set to compare these two hypotheses. 
 
Key Words: Recommendation System; Missing Not At Random; Social Networks 
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